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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2 D & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

IN FI9PLY ft9FKR TO

NAPEN-N

Honorable Brendan 1. Byrne S'MAY &I
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Incln.;ed is tie Pha:;o I Inspection R,.pcrt for Lake Lenape Dair in Sussex
County, New Jersey wuich has been prepared under authorization of the Data
Inspection Act, Public Law 92-367. 1 brief assessment of the dam's

eondition is giVwn in 0102 frott of the report.

Vased on v i3u:n, i i ,pection, availablt rec)r:ds, calculations and past
ope ational e.eri(,1iirc1 t', Lake t.ni'pc Dan,, a nigh hazard potential structure,
is judged to be 1: fair oN-era'll Londicion. 'lhe spillway is considered
seriously illadequ,.,aLe since a 'Aow, equivalent to seven percent of the

Probable Mixi,;;( I tiood (PMF) Woild cL-ase tht: clam to be overtoppeo. line
seriously inadequite spilIway is assessedi as an UNSAFE, non-emergency
condition, until more detaileo studies prove otherwise or corrective

measures are completed. '[1e classitication of UNSAFE applied to a data
because of a serioust) inadequate spillway is not meant to indicate the same
degree oh emerg,,ncv as would he associated with an UNSAFE classification
appliei fto a structural deficiency. It does mean, however, that based on

:1 , it tal scr,.nini md pro1 11;iilary computLtion.,, there appears to be a

serious deficivncy iii spiliway capacity so that if a severe storm were to

occur, overtopping and failure of the dam could take place, significantly
inLreasirlg the hazaru ut loss of life downstream from the dam. To ensure

adequacy )C the structure, the following actions, as a minimum, are

a. VhC . I ii Lay'": umequucy simold b:- d,.termined by a qualified

protessional conju I ltit ,ngagcd by the owner using inure sophisticated

m LI. od , proc,'durkc' stiudie:s wi thin three months fro.i tile date of

approval oi Lhmis rel,,ort. Within three months ot the con: I tant's findings

rc|ied i aI nias t t , tn:,ure spi Ilway adequ"(cv sh,)uld be initiated. In the

ri ,rrm, a ,tnili ld ri rr erncy operation plao aind warning system should be

p1 or t Ly d'vc] . . A' s.,, duri n,, per od, of unusu, v hoavv gri,1 Ui t iti
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NPAPEN-II
Honorable Brendan T. Byrne

b. The following remedial measures should be initiated within six
months from the date of approval of this report:

(I) Repair cracks and deteriorated concrete on the retaining wall
of the east embankment.

(2) Repair areas of undermining along the footing of the retaining
wall of the east embankment.

(3) Remove wood and debris in the downstream channel of the
spillway.

(4) Determine the operating condition of the low level outlet,
repair if necessary.

c. The following remedial measures should be initiated within one year
from the date ot approval of this report:

(1) Perform additional investigation to determine the engineering
properties of the dam and foundations, whether or not conventional safety
margins exist under more severe stress conditions than those observed during
our inspection, and what modifications may be required to achieve such
safety margins.

(2) Properly remove all trees from the dam embankment and provide
adcquate filter coverages on the downstream face to prevent any future

piping which may occur as a result of possible root decay.

d. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

A copy of the reporL is being furnished to 'Mr. Dirk C. Hofman, New Jersey
Department of Envirownenteal Protection, the designated State Office contact
for this program. Within five days of the date ot this letter, a copy will
also be sent to Gongr:ssman Courter ol the ThirLeenth District. Under the
provision of the Freedom ol Intormation Act, thi, inspection report will be
subject to release by this office, upon request, five (lays after the date oi
this letter.

Additional copies uo this report may be obtaineu from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies oL the report available.

i



NAPEi-N
Honorable Brendan T. B'jyne

An important aspect of the Dart Lnspt.ctiun Program will be the implementation
of the recomumendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions Laken by the State to
implement our reconunendations.

Sincerely,

L Incl JAMES G. TON
A,, stated Colonel, Corps of Engineers

District Engineer

Copies furnisheti:
Mr. Dirk C. flofman, P.E., Deputy Dircctur
Divisi ol of Water Kesourcus
N.J. Dept. of Envirouirit-rntal ProtectionI
P.O. Tiox U4029

'Trcnton , NJ 0662,"

Mr. joDluODd A-, ting ciii~i

Bureau ol Flood Pla- Pegul iten
Diviion o ',0-,r k IsourcLS

N.J. Dept. of Lto, nta ?'tio,

Pr., n ,. CN(02
'trenton, NJ Jbu '*.-



I.AKF LLNA:1: DAM (NJ 00))

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 27 August and 11 December 1980 by Langan

Engineering Associates, Inc. under contract to the State of New Jersey. The
State, under agreeme!nt with the U.S. Army Engineer District, Philadelphia,
had this inspection performed in accordance with the National Damn Inspection

Act, Public Law 92-3b7.

Lake Lenape Damn, a high ii~azard potent izl ,truc Lure, is judged to be in fair
overall conuiition. 'lih2 spillway is considere,. seriously inadequate si-nce a
flow e.quivalent to steven perCentL Of the Probabie Maximum Flood (PMF) would
cause Lhe dam to bte overtopptud. 'lhu seriously inadequate spilliway is
assessed as an UNSAFE , fiun-emergencY condition, unt1in.re detailed studie.s
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C. "LIiil: tl Io4in .JIC "iLi L UiL- . bt 11 il , ed within ole year

from the date of approval ot this reporL:

( I P terorm additional iiuC it ion tu dcterimne thU engineering
propert ies ul tAe (lal aIn tuon.I[ i.ls, whether or not conventional safety

margins exist utiucr more severe sLrc,;s CouditLlols tunu, those observed during

our inspection, auu what muuilications may bu requireo to achieve such
safety margins.

(2) Properly rumovt all tries trow the dam embankment and provide

adeqt,.tu filLer couerajcs on tic downstream Il;ce to prevent any future

piping which ma' occur as a LesuLt o possible rout decay.

d. "is(c owner shoutu develop written operating procedures and a periodic

mainren.,'cc plan Lu ensure the' .alety of the dam witilin one year from the

uate ot approval ot Lil, report.

JAMES G. -ON

Colonel, Corps oi Engineers
DisLrict Engineer

DAI L:
/1 5;

t/



DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS

CUSTOM HOUSE-2 0 & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 1910S

I IN REPLY RUPEE 1

NAPEN-N

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of Non-
Federal Dams within the State of New Jersey. Lake Lenape Dam (Federal I.D.
No. NJO00OI9), a high hazard potential structure, has recently been inspected.
The dam is owned by the Lenape Lake Association, Incorporated, and is located
on Tar Hill Brook, a tributary of the Pequest River in Andover, Sussex

County.

Using Corps of Engineers screening criteria, it has been determined that the
dam's spillway is seriously inadequate because a flow equivalent to seven
percent of the Probable Maximum Flood would cause the dam to be overtopped.
The seriously inadequate spillway is assessed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise, or corrective
measures are completed. The classification of UNSAFE applied to a dam
because of a seriously inadequate spillway is not meant to indicate the same
degree of emergency as would be associated with an UNSAFE classification
applied for a structural deficiency. It does mean, however, that based on
an initial screening and preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if a severe storm were to
occur, overtopping and failure of the dam could take place, significantly
increasing the hazard potential to loss of life downstream from the dam. As
a result of this UNSAFE determination, it is recommended that the dam's
owners take the following measures within 30 days of the date of this letter:

a. Engage the services of a qualified professional consultant to more
accurately determine the spillway adequacy by using more detailed and
sophisticated hydrologic and hydraulic analyses, and to recommend any

remedial measures required to prevent overtopping of the dam.



N,'EN-N
lionorable Brendan T. Byrne

b. In the interim, a detailed emergency operation plan and downstream
warning system should be promptly developed. Also, around the clock
surveillance should be provided during periods of unusually heavy

precipitation.

A final report on this Phase I Inspection will be forwarded to you within
two months.

Sincerely,

JAMES G. TON
Colonel, Corps of Engineers
District Engineer

Copies Furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625

2
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE LENAPE DAM

ID NUMBER: FED ID No NJ 00019

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

STREAM: TAR HILL BROOK TRIBUTARY
OF PEQUEST RIVER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: AUGUST & DECEMBER 1980

ASSESSMENT OF GENERAL CONDITIONS

Lake Lenape Dam, classified under high hazard potential category, is 53
years old and in fair overall condition. The downstream embankments are
thickly covered with trees and brush. The deterioration and start of undermining
of the east embankment retaining wall are matters which should be attended to
soon. The available design, engineering and construction data are not sufficient
to draw a conclusion concerning the actual degree of stability of the dam.
Additional investigation is necessary to adequately evaluate the future
performance of the dam.

The spillway capacity as determined by the Corps of Engineers Screening
Criteria is "seriously inadequate". The dam can adequately pass only 6% of the
PMF. The spillway adequacy should be determined using more precise and
sophisticated methods and procedures.

The following measures are recommended to be taken very soon:

The spillway of the dam is "seriously inadequate" as defined in the Corps of
Engineers ETL 1110-2-234. The need for and type of mitigating measures should
be determined, around-the-clock surveillance during periods of unusually heavy
precipitation provided and a warning system established.

APK"""" " '" LEASE;
D.. I S.TI.



The following measures are recommended to be taken soon:

Repair cracks and deteriorated concrete on the retaining wall of the east
embankment. Repair areas of undermining along the footing of the retaining
wall of the east embankment. Remove wood and debris in the downstream
channel of the spillway. Determine the operating condition of the low level
outlet; repair if necessary. Develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam.

The following measures are recommended to be taken in the near future:

Perform additional investigation to determine the engineering properties of
the dam and foundations, whether or not conventional safety margins exist under
more severe stress conditions than those observed during our inspection, and
what modifications may be required to achieve such safety margins. Properly
remove all trees from the dam embankment and provide adequate -filter
coverages on the downstream face to prevent any future piping which may occur
as a result of possible root decay.

K. Peter Yu, P.E. g
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE LENAPE DAM

ID NUMBER: FED ID No NJ 00019

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

STREAM: TAR HILL BROOK TRIBUTARY
OF PEQUEST RIVER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: AUGUST & DECEMBER 1980

U LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
990 CLIFTON AVENUE

CLI FTON,NEW JERSEY
201-472-9366
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers, Washington, D. C. 20314. The
purpose of APhase I Investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed investigation,
and analyses involving.-topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along with
data avhilable to the inspection team. It is important to note that the condition of a
dam depends on numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at some point
in the future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and Hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions thereof. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.



SECTION 1 PROJECT INFORMATION

1.1 General

Authority to perform the Phase I Safety Inspection of Lake Lenape Dam
was received from the State of New 3ersey, Department of Environmental
Protection, Division of Water Resources by letter dated 12 August 1980. This
Authority was given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and the US Army Engineers District,
Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Lenape Dam and appurtenances
based upon available data and visual inspection, and determine any need for
emergency measures and conclude if additional studies, investigations and
analyses are necessary and warranted.- The assessment is made using screening
criteria established in Recommended Guidelines for Safety Inspection of Dams
prepared by the Department of Army, Office of the Chief of Engineers. It is not
the purpose of the inspection report to imply that a dam meeting or failing to
meet the screening criteria is, per se, certainly adequate or inadequate.

1.2 Project Description

a. Description of Dam and Appurtances

Lake Lenape Dam is a 440 ft long, 27 ft high earthfill dam with a concrete
core wall and concrete notch overfall spillway. The dam has a crest width
of approximately 10 ft and side slopes of approximately 2 horizontal to
I vertical upstream and downstream. The spillway weir is approximately
35 ft long located in about the middle of the dam. The top of the spillway
weir is about 3 feet below the crest of the dam. The upstream approach
channel is formed by concrete wing walls perpendicular to the spillway
weir. The west side of the discharge channel is formed by a concrete and
field stone wall perpendicular to the spillway weir for about 10 feet where
it abuts a natural rock outcrop at an angle of about 450. The east side of
the discharge channel is formed by a vertical concrete retaining wall
perpendicular to the spillway weir for about 14 feet where it turns
approximately 450 counter-clockwise twice to support the downstream
embankment. A 20 inch-diameter cast iron low level outlet pipe runs
through the east embankment and discharges through the retaining wall at
streambed level. The control valve is located on the upstream end of the
pipe.

b. Location

Lake Lenape Dam is located at the south west end of Lake Lenape off Lake
Lenape Road, Andover Township, Sussex County, New Jersey. It is at north
latitude 41000.0 and west longitude 740 44.0'. A regional vicinity map is
given in Fig. 1.

-1-



c. Size Classification

Lake Lenape Dam is classified as being "Intermediate" on the basis of its
maximum reservoir storage volume of 1096 acre feet which is more than
1,000 acre feet, but less than 50,000 acre feet. It is classified as "Small"
on the basis of its maximum height of 27 feet, which is less than 40 feet.
Accordingly, the dam is classified as "Intermediate" in size.

d. Hazard Classification

In the National Inventory of Dams, Lake Lenape Dam has been classified as
having "High Hazard Potential" on the basis that failure of the dam would
cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection shows that a
house is located on top of Li, east embankment and a number of private
homes are located in downstream low Lying areas; all of which would be
seriously affectd in the event of a failure of the dam. Accordingly, it is
proposed to keep the Hazard Classification Potential as "High".

e. Ownership

Lake Lenape Dam is owned by the Lake Lenape Association Inc., P. 0. Box
438, Andover, New Jersey, as reported by the Andover Township Tax
Assessor's Office.

f. Purpose of Dam

The purpose of the dam is recreational.

g. Design and Construction History

Snook and Hardin Engineers of Newton, New Jersey prepared the plans and
specifications and supervised construction of the dam.

h. Normal Operational Procedures

No information is available concerning operational procedures for the dam.

1.3 Pertinent Data

a. Drainage Areas 5.16 sq mi estimated
from USGS Topo
Revised 1971

b. Discharge at Damsite

Maximum flood at damsite Unknown

Ungated spillway capacity at maximum 739 cfs (Assumed to be
pool elevation top of dam)

Total spillway capacity at maximum 739 cfs (Assumed to be
pool elevation top of dam)

-2-



c. Elevation (Elevations taken from original

drawings of dam, datum unknown)

Top Dam 109.1

Maximum pool-design surcharge Unknown

Recreation pool 105.6 (Assumed to be
top of spillway)

Spillway crest 105.6

Streanibed at centerline of dam El 82

Maximum tailwater Unknown, dry at time
of inspection

d. Reservoir

Length of maximum pool Approx 3800 ft

Length of recreation pool Approx 3750 ft

e. Storage (acre-feet)

Recreation pool 939 ac ft

Design surcharge Unknown

Top of dam 1096 ac ft

f. Reservoir Surface (acres)

Top dam 45.43

Maximum pool 45.43 (Assume top of
dam)

Recreation pool 44.08 acres (Assumed
to be spillway crest)

Spillway crest 44.08 acres

-3-



g. Dam

Type Earthfill embankment

Length 440 ft

Height 27 ft max.

Top Width 10 ft

Side Slopes 2H: IV Upstream &
downstream

Zoning Unknown

Impervious Core Concrete core wall

Cutoff Reported to be
concrete core wall
to bedrock or hardpan

h. Spillway

Type Concrete over-fall

Length of weir 35 ft

Crest elevation 105.6 (Datum unknown)

Gates None

U/S Channel Concrete wing walls
perpendicular to
spillway

D/S Channel 1:1 sloped concrete
pad & natural Rock

i. Regulatinp, Outlets 1-20 in dia cast iron
pipe low level outlet
thru east embankment
with valve, operating
condition unknown.

NOTE: Elevations were taken from the original design drawings by Snook & Hardin
1926, datum unknown.
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SECTION 2 ENGINEERING DATA

2.1 Desigtn

Plans and Specifications prepared in 1926 by Snook and Hardin Engineers
are on file with the New Jersey Department of Environmental Protection, Dam
Application No. 80. No information is available concerning the engineering
properties of materials used in dam construction or the underlying foundation
materials. Plans and specifications indicate the concrete core wall had been
founded on bedrock or extended I foot into hardpan whichever occurred first.

2.2 Construction

Very little information is available concerning the construction of the dam.
Reports on Dam Inspection were submitted by Mr. John N. Brooks, Hydraulic
Engineer for the New Jersey State Water Commission for the dates 15 June,
3 September, 28 September, 28 October 1926 and 15 April 1927. The dam was
accepted by the State of New Jersey Water Policy Commission 1 June, 1931.

2.3 Operation

Operation of the dam is by the Lake Lenape Association, Inc. There are no
formal operating procedures available.

2.4 Evaluation

Available information is inadequate to evaluate the design, construction
and operation oi Lake Lenape Dam.

SECTION 3 VISUAL INSPECTION

Site inspection disclosed the earthfill dam embankment to be in fair
condition. Much of the original downstream embankment is no longer visible due
to the placement of additional fill for house construction and fields. The
embankments, particularly the downstream slope, are thickly covered with trees
and brush. Riprap along the upstream face appears evenly placed.

The spillway appears to be founded on rock. In the center of the spillway is
a concrete pier which appears to have supported a bridge over the spillway. The
bridge no longer exists. The approach channel was free of debris and
obstructions at the time of inspection. The concrete forming the downstream
wing walls has minor spalling on the west wall and has large cracks and spalling
on the east wall. Portions of the footing of the east retaining wall is becoming
slightly undermined by the spillway discharge. The concrete weir has areas of
minor spalling. The bottom of the downstream channel is formed by a jagged
rock outcrop. Fallen tree limbs and other debris have become lodged in the rock.

--



The control valve for the cast iron low level outlet is located below pool
level and its operating condition is unknown.

The reservoir area is surrounded by residential homes. The shore line is
comprised of lawns, treed areas and rock outcrop.

Some fallen branches exist in the discharge channel downstream of the
spillway. The stream bed is lined with boulders. The channel immediatley
downstream of the spillway is relatively narrow and steep with a slope of about
IH:IV for a distance of about 60 ft.

SECTION 4 OPERATIONAL PROCEDURES

No information is available concerning operational procedures for Lake
Lenape Dam. Maintenance of the dam and low level outlet is by the Lake
Lenape Association, Inc.

There was no warning system apparent during our inspection.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the Probable Maximum Flood chosen in accordance with the
evaluation guidelines for dams classified as high hazard and intermediate in size.
No hydrologic design data for this dam was available.

Conversations with local residents indicate no overtopping has occurred in
at least the last 20 years.

The PMF has been determined by developing a synthetic hydrograph based
on the probable maximum precipitation of 22.2 inches (200 sq. mi. - 24 hour).
The Corps of Engineers has recommended the use of the SCS triangular unit
hydrograph with the curvilinear transformation. Hydrologic computations are
presented in Appendix 3. The PMF peak inflow determined for the subject
watershed is 13,843 cfs.

The capacity of the spillway at maximum pool elevation 109.1 is 739 cfs
which is significantly less than the SDF. Flood routing for the 1/2 PMF and PMF
indicates the dam will overtop by 2.89 ft & 4.94 ft respectively. We estimate
the dam can adequately pass only 6% of the PMF. Based on our knowledge of the
dam as an earthfill embankment and our knowledge of the degree of overtopping
potential, it is our opinion that overtopping by the 1/2 PMF would likely cause
failure.

A potential damage center exists immediately downstream of the dam. A
single family house exists on top of the east embankment and at least 3 houses
are located at low enough elevations to be seriously affected in the event of an
extraordinary high discharge from the dam. Due to the fact that the

-6-
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discharge channel in this area is narrow and steep, the other houses at higher
elevations adjacent to the channel would likely be affected in the event of
overtopping failure.

Based on the above observations we conclude that dam failure from
overtopping would significantly increase the hazard potential for excessive
economic loss or loss of life downstream from the dam from that which would
exist just before overtopping failure. Therefore the spillway capacity of Lake
Lenape Dam is considered to be "seriously inadequate" as defined in the Corps of
Engineers ETL 1 110-2-23#.

The present drawdown structure consists of a 20-inch cast iron pipe and
valve. Its operating conditions unknown.

Drawdown of the reservoir has been evaluated assuming that the drawdown
structure is operable. Our calculations indicate that the lake level could be
lowered 5 1/2 ft in approximately 5 days and 11 1/2 ft-in approximately 12 days.

SECTION 6 STRUCTURAL STABILITY

Based on visual observations, no immediate instability appears to exist in
Lake Lenape Dam under normal conditions. Our visual examination of the dam
reveals that additional fill has been placed along much of the downstream face
of the dam. The spillway section appears to be found on rock. Portions of the
footing of the east downstream retaining wall is becoming slightly undermined by
the spillway discharge.

No information is available concerning the engineering properties of the
foundation and dam materials. Consequently, analysis of the degree of stability
of the dam cannot be made without gross assumptions concerning these
properties.

There are no operating procedures or records for Lake Lenape Dam.

Lake Lenape Dam is located in Seismic Zone I of the Seismic Zone Map of
Contiguous States. As no information is available concerning the engineering
properties of the foundation and dam materials, the degree of stability of the
dam and appurtenances under more severe stress conditions than normal and its
future performance cannot be evaluated without further investigation.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

Lake Lenape Dam is 53 years old and in fair overall condition. The
downstream embankments are thickly covered with trees and brush. The
deterioration and start of undermining of the east embankment retaining wall
are matters which should be attended to soon. The available design, engineering
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and construction data are not sufficient to draw a conclusion concerning the
actual degree of stability of the dam. Additional investigation is necessary to
adequately evaluate the future performance of the dam.

The spillway capacity as determined by the Corps of Engineers Screening
Criteria is "seriously inadequate". The dam can adequately pass only 6% of the
PMF. The spillway adequacy should be determined using more precise and
sophisticated methods and procedures.

7.2 Recommendations/Remedial Measures

The following measures are recommended to be taken very soon:

I. The spillway of the dam is "seriously inadequate" as defined in the Corps of
Engineers ETL 1110-2-234. The need for and type of mitigating measures
should be determined, around-the-clock surveillance during periods of
unusually heavy precipitation provided and a warning system established.

The following measures are recommended to be taken soon:

1. Repair cracks and deteriorated concrete on the retaining wall of the east
embankment.

2. Repair areas of undermining along the footing of the retaining wall of the
east embankment.

3. Remove wood and debris in the downstream channel of the spillway.

4. Determine the operating condition of the low level outlet; repair if
necessary.

5. Develop written operating procedures and a periodic maintenance plan to
ensure the safety of the dam.

The following measures are recommended to be taken in the near future:

1. Perform additional investigation to determine the engineering properties of
the dam and foundations, whether or not conventional safety margins exist
under more severe stress conditions than those observed during our
inspection, and what modifications may be required to achieve such safety
margins.

2. Properly remove all trees from the dam embankment and provide adequate
filter coverages on the downstream face to prevent any future piping which
may occur as a result of possible root decay.
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APPENDIX I

ENGINEERING DATA

LAKE LENAPE DAM

1. HYDROLOGIC AND HYDRAULIC DATA CHECK LIST

2. VISUAL EXAMINATION CHECK LIST

3. ENGINEERING DATA CHECK LIST



CHECY LIST

IYDROLOGIC AND IYDRULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 5.16 sq. mi., wood or forest land.

ELEVATION TOP ,()RMAL POOL (STORAGE CAPACITY): 105.6 (939 ac ft)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 109.1 (1096 ac ft)

ILEVATION MAXIMUM DESIGN POOL: 107.6 (According to original Design Calc.)

ELEVATION TOP MM: 109.1

CREST: Spillway

a. Elevation 105.6
b. Type Over-fall
c. Width Approx 1.5 ft
d. Length- 35 ft
e. Location Spillover Ippr m ei. A,

f. Number and Type of Gates none

OUTLET WORKS -

a. Type 20" cast iron pope & shutoff valve

b. Location approx 20 ft from spillway
c. Entrance inverts 82*
d. Exit inverts 82 ±
e. Emergency draindown facilities none observed

MYROMETEOROLOGICAL GAGES: none observed
a. Type
b. Location

c. Records

MAIMUM N-DAMATIG DISCRARGE- 739 cfs (@ el 109.1 top of dam)

Note: Elevations taken from original drawings of dam.

Reference datum unknown.
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APPENDIX 2
PHOTOGRAPHS



Upstream Face of Dami 27 August 1980

East side of spillway showing 27 August 1980
approach channel wall and crest

LAKE LENAPE DAM 2-1



West side of spillway showing 27 August 1980
approach channel wall and crest.

Discharge channel formed 27 August 1980
by retaining wall on east
side and rock outcrop on west
side, looking downstream.

LAKE LENAPE DAM
2-2
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East embankment crest looking 27 August 1980
west from east abutment of dam.

West embankment crest, looking 27 August 1980
west from west side of spillway.

LAKE LENAPE DAN 2-3



View of east reservoir shoreline 27 August 1980
taken from spillway.

View of west reservoir shoreline 27 August 1980
taken from spillway

LAKE LENAPE DAM
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